Requirement of retinoids for the expression of CD38 on human hematopoietic progenitors in vitro.
Cells expressing high levels of CD34 and little or no CD38 comprise a primitive compartment of progenitors, thought to include hematopoietic stem cells. In this study we sought to determine the feasibility of using CD34 and CD38 as markers of hematopoietic differentiation in vitro, using retinoids to induce the expression of CD38. The effects over time of culture, sera and retinoids on the expression of CD34 and CD38 were determined using a base-medium lacking serum. Two early progenitor populations, isolated by FACS from human fetal liver, were studied: CD38(-)CD34(++) and CD38(+)CD34(++) cells. Additionally, HL-60 cells were adapted to grow in serum-deprived medium to study factors that control CD38 expression. Colony forming cell (CFC) assays and short-term expansion cultures were used to measure the effects of all-trans-retinoic acid (ATRA) oil the growth of fetal progenitors. Fetal progenitors and HL-60 cells grown under serum-deprived conditions exhibited almost no CD38 expression. However, CD34 expression was observed on fetal progenitors and declined slowly over time. Addition of FBS or human serum restored CD38 expression to cultured cells, but at levels below those found on progenitors in vivo. Addition of ATRA or 9-cis-retinoic acid (9CRA) to cultures of fetal progenitors or HL-60 cells, resulted in a time- and dose-dependent increase in CD38 expression, ATRA being the more potent of the two retinoids. However, ATRA inhibited colony formation, reduced the expansion of CFC and accelerated the loss of CD34 expression at doses required for the induction of CD38 expression. ATRA-induced CD38 expression on cells to levels comparable to those found on progenitors in vivo. ATRA also inhibited the growth of early progenitors, which was partly due to ATRA accelerating the differentiation of the progenitors. These findings indicate that CD34 and CD38 expression may be followed as markers of hematopoietic differentiation in vitro, but at the cost of culture conditions that are less than optimal for maintaining early progenitors.